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. Pettitt test SNHT test Buishand test Van Neumanntest | No. of
Stations . Result

Ky p-value T. p-value Q p-value N p-value | Reject
Duhok 70 0.15 6.96 0.22 7.44 0.07 1.10 | 0.0029* 1 useful
Amediye 124 (2010)| 0.0066* 7.89 0.18 | 7.8 (2010) | 0.0078* 1.75 0.11 2 doubtful
Zakho 170 (2013) |< 0.0001*{20.4 (2013)| 0.0093* | 11(2013) |< 0.0001*]  0.62 | 0.0001* 4 suspect
Erbil 40 (2019) |< 0.0001*| 40 (2019) |<0.0001*|6.3(2019) |<0.0001*] 1.03 |<0.0001*| 4 suspect
Salahaddin 73 0.95 1.35 0.88 4.03 0.85 1.79 0.09 0 useful
Shaglawa 220 (1996) |< 0.0001* 1.00 0.97 2.85 0.98 2.06 0.20 1 useful
Sulaymaniyah 56 0.57 4.23 0.38 5.63 0.34 2.08 0.56 0 useful
Dukan 78 0.32 2.89 0.56 4.89 0.35 1.82 0.28 0 useful
Darbandikhan | 72 (2015) |< 0.0001*| 37 (2015) | 0.0014* | 8.5(2015) | 0.0014* 0.53 |<0.0001*| 4 suspect

Cllaaal) arad A Ay gheall JUaa¥) (bl Gailail) LA gl gudaga (3) Jg>

St Pettitt test SNHT test Buishand test Van Neumann test | No. of
tations . Result

Ky p-value T, p-value Q pvalue | N p-value | Reject
Duhok 110 0.59 2.58 0.73 4.94 0.54 2.07 0.60 0 useful
Amediye 86 0.39 1.99 0.83 4.34 0.61 2.34 0.87 0 useful
Zakho 142 0.51 4.37 0.40 6.42 0.19 2.17 0.70 0 useful
Erbil 94 0.56 3.36 0.54 4.24 0.66 2.03 054 0 useful
Salahaddin 152 0.95 3.22 0.59 4.90 0.61 1.68 0.13 0 useful
Shaglawa 81 0.92 3.57 0.47 4.66 0.38 2.23 0.74 0 useful
Sulaymaniyah 105 0.36 1171 0.06 4.79 0.60 1.87 0.30 0 useful
Dukan 130 0.20 6.10 0.13 6.66 0.10 1.27 | 0.014* 1 useful
Darbandikhan | 166 0.13 4.68 0.31 6.52 0.15 1.47 | 0.0407* 1 useful

cilbaall aaan B 5 gad i B 81 Al e j3 (udlad (uilail) SLAR) il s g3 (4) Jgo>

, Pettitt test SNHT test Buishand test Van Neumann test | No. of
Stations ) Result

Ky  |p-value T, p-value Q p-value N |p-value | Reject
Duhok 69 0.69 3.90 0.44 3.26 0.79 1.88 0.36 0 useful
Amediye 206 (1999) | <0.00011 18.9 (1999) < 0.00011 11.5 (1999) < 0.00011 0.68 | <0.0001] 4 suspect
Zakho 245 (1999) | 0.0052* |12.3(1998) | 0.0028* |11.2 (1998)| 0.001* 1.24 | 0.0054* 4 suspect
Erbil 300 (1997) | 0.0002* |15.3 (1997) |< 0.0001*| 12.6 (1997) |< 0.0001* 141 | 0.0259* 4 suspect
Salahaddin 157 0.05 7.36 0.06 | 7.5(2001) | 0.0391* 144 1 0.0477* 2 doubtful
Shaglawa 144 0.13 7.19 0.06 6.44 0.13 1.23 | 0.0092* 1 useful
Sulaymaniyah 173 0.40 3.43 0.41 5.99 0.24 1.95 0.32 0 useful
Dukan 264 (2003) | <0.00011 18.3 (2003) < 0.00011 12.5 (2003) < 0.0001] 0.88 | 0.0002 4 suspect
Darbandikhan | 230 (2003) < 0.0001*|21.5 (2003) |< 0.0001*| 13 (2003) |< 0.0001* 0.59 |<0.0001* 4 suspect
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cilbaall graa b 4 giud) ) Al cila o udleal (uiladl) LA el pa g (5) Jsi

Pettitt test SNHT test Buishand test Van Neumann test No. Reject| Result
Stations Tnean Tnean Tinean Tnean '
Ky |p-value T.  |p-value Q  |p-value N p-value Tmea | Tiean
Amediye 220 (2000) |< 0.0001*18.6 (2000) |< 0.0001*{11.67 -2000(< 0.0001*| 0.3479666|< 0.0001*| 4 suspect
Duhok 147 (1997) | 0.034* |8.3237356 | 0.0887 | 7.5(1997) | 0.0206* | 2.0676275 | 0.5795 2 doubtful
Zakho 304 (1992) [< 0.0001*|19.5 (1992) |< 0.0001*12.9 (1992) |< 0.0001*| 0.8822282 |< 0.0001*| 4 suspect
Erbil 346(1997) {< 0.0001*(15.9 (2004) | 0.0001* | 12.7(1997) |< 0.0001*| 1.0483367 | 0.0003* 4 suspect
Salahaddin 87 0.9534 |3.8279613 | 0.4648 |5.7497535| 0.1703 |1.9333988 | 0.4144 0 useful
Shaglawa 124 0.312 | 9.6(2015) | 0.0169* | 5.9029733 | 0.1858 | 0.596667 |<0.0001* 2 doubtful
Sulaymaniyah | 412 (1997) |< 0.0001%|20.6 (1998) |< 0.0001*|15.2 (1998) |< 0.0001*| 0.967532 | 0.0002* 4 suspect
Dukan 285 (2002) |< 0.0001*22.9 (2002) |< 0.0001*{14.1 (2002) |< 0.0001*| 0.5590367|< 0.0001*| 4 suspect
Darbandikhan |234 (1999) |< 0.0001*|23.7 (1998) |< 0.0001*|13.5 (1999) |< 0.0001*| 0.3708904|< 0.0001*] 4 suspect
udadl sl (b Jsmtl) LESY w1 iPettitt s es BRT : clalii) 6
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eV e LES (s smd bl all cilaja Judls culs
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Testing the Homogeneity of Rainfall and Temperature Data in
the Kurdistan Region- Iraq
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ABSTRACT

In this study, the homogeneity test of the rain series and the observed monthly and annual
temperatures was carried out using the following test methods: Pettitt test, Buishand test (BRT), Standard
Normal Homogeneity test (SNHT) and Van Neumann test (VNT) at a confidence level of 5% for 9 stations
registered in Various regions of Iragi Kurdistan for the period from 1981-2020.

The missing values for the rain time series were compensated using the simple arithmetic method and
the normal ratio method. The missing temperature values were compensated using the simple arithmetic rate
method and via the NASA Teree satellite.

The results of the homogeneity tests of the monthly rain records data showed that most of the stations
were homogeneous for the winter, spring and autumn months and were not homogeneous in the summer
months. As for the data of the monthly temperature records, most of the stations had inconsistent data, except
for the stations of Salah al-Din and Shaglawa. The character of homogeneity prevailed over most of the months
of the year. As for the annual data of rain and temperatures, the data of all stations became homogeneous after
processing the monthly data.

key words :
Pettitt test , BRT test, SNHT test , VNT test, temperature time series .
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